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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the control 
accuracy of an engine by detecting a physical 
quantity showing a engine performance in a 
specified operating state of the engine, 
evaluating the engine performance on the basis of 
the detected physical quantity, and using the 
information on this evaluated result as educator 
data. 

SOLUTION: In time of driving an engine 1, a 
physical quantity showing the engine performance 
such as a torque variation conforming to the 
differentiated value of throttle opening, is 
detected by a control unit 10 and evaluated on the 
basis of the physical quantity to find out the 
manipulated variable of operating parameters to 
secure the requested engine performance including 
those of throttle opening, engine speed or the 
like. This control unit 10, for example, is 
constituted so as to perform learnable feedforward 

control used with a neural network, a fuzzy neural network, or a map and so on, and 
information on the evaluated result of the engine performance is learned as 
educator data, while it is controlled so as to find the manipulated variable of the 
operating parameters whose evaluation become optimized. 
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(57) CSi^J 

Ai-c * ^> i > i»*«iai*si*lf m-r 4 c i , 

[ (j? j^i^ia ] *ife^g<^>i >$ijjsi)?t?5!:t*> > > 




1 

CMAC, X«v>7(^);i?/t£< <i:«> — ZJ^fflt^-Clf-^C 

2 {CBe*)ic>x> :»$riai:^^ 
[ iB*3S 4 ] HiliaBif^C jgt5i:»;)S*i Jniil^ag-c* ♦) . 
TOie)it5ii:5SIi:^-r^>x>i^>tt^?:^f lJlffla*i, A- 

<!>f5ii^A^-«{cia4JS<Dx>i>>*ijiai:3t?s; 
1 - 3<Di=in*»-atcia^<px >t>>wjiai*s5. 

liS*J(S 1 - 3 ©fsinA^— ifitciaiswx^^r^v^ijjjfi:)^,?^, 
[13*317 ] Pia I- JL. i'^tt4:l51f£.^j!>^^>*iS!)^ C 

i *«®tt"r ia*M6 «K$R©x> 

fiieistsi^mra-r.^ x ^ i> >ttflfe?:«f «»iia*s^ a 
Biiia^s^flfefi*7 K 7 ^- 9 - h »JaKc J: «j . ffiia 

h i'^WcMDi . f'^W^ L fc A a h- JiPaS^ijK^ffi 



!t$ia^ 1 0 - 1 8 4 4 3 1 
2 

§aiS«©^>^f < tt— :>iii|3g-r4liffas:*«>^c 

-"3<Dl5Iti*— 3®K:ie|ga>x>i>:v$ijia!i 

[ IbJRS 9 ] X > i> ><D S-^t, ' r«SE<DSjp 

X 1. i> ><r)BiT*©at5i*SIKra«F<if>* * X > 

3n/<:!tofflSKfi':il--CXl't>>tt66?:l?fiBO. COIf 

^i^^tii, fries*iai'pa©}*iEe**tt>^ct?:!|$st 
if^x:^t>>iijan^. 

[iB*ffll0 3 sSaa^SlfSJfef^*? <-K7*7- K 
m CMAC, X;*^ >:?*©i>^f< i4>-o^:ffl^,ir^T 
[iB*jf 1 1 ] '^iiK mm^i^. 

;i 1 0 cciH$Ji©x > i> >»Jiiiii:)^5^o 

0. 

9?iajit5i:i^sgti!iifl-r^x:>^>f±fig?:«-ri?jaaAi, x 
K^i'i'lSfb^^v -?i?>ig:^L,/cAci /hjueai^oDiijsiijia 

if •5I#*»9 1 1 (^>f«?nA^W«:S2UOx>i^>*ll 

[si*» 1 3 J BisaBif^^catsWS^jx >t>>©t§tt 
95iaii^1*««:M'r^>xi'i»ttfife?:«-rfe!ffla*i, x 

■i#ta<DS*iiEftStC*fr -SJ^JES:?: *ii«>^ C i 
ir*iiS*^9-l lOXSim*— *KlBa5<?>x>i»i|il 

Mia^S«Sftf1*7 ^ - K:^ * 9 - KiUJilltC J: 9 . Ilia 
itSgiif 6sS*ffi9 - 1 1 <DJ=in*»-«CCiaSt<Z)x > 



3 

Biiiaiitsi^iSti: rat- ^ i > :»ttfife€: ^^*»fflSAiX P 
I- ^i- i'iSf t^*^ . ^i&ias L fc ;^ o h JHli^«z>^^jii 

[0 00 1] 

[0002] 20 

Sftstcs-^^c '-cwsajbfsA ^ - 5i f:$gai u-csfS© 

[0 00 3] 

[«?BAi«^L.J;^i-!r^.lSSi] 04^ iiaLifciiEJfe 

^ciAi-csr. x>i^>©jHisi*sincj:->i:«iaa<D 40 
*x 1^ *^ >tififi *iif t-^ts:-c»& c t *5T? s sx 1^ 4^ I' 

[0004] 

X > i> > AiBiT*©S*5l:ie!!lic ^B$K . I^SisttigltCBa 

j^cp*i^x>i>>ttfife*s-r«!Hifi*ft6*D0, ^^:amfife 



!|$Ba¥- 1 0- 1 8443 1 
4 

n-r itiiiii^HSiie^Swlftaiiiv'- i L-rffli^-s 

i-ratjiDr-^'So *^ii!<DSBj)?^9fc:fS^.x> 

atettsfecc:iiffj©*,«>xi' i> >ttflfe* «ir«»ffla*i**!D 

^*^n^tlfc*l!^la^cS':^(,»•cx ^i^^lifife^SliU, C 
fl>iT1H4*tiirar*tiS<R*B5ia#:g©l!!Hi^'' > i L.t- 
JH, ' -5 i ^k: . MiaS^tSffSOlifiiES^A^-S C t «: 

[0 00 5] 

|I«!P1J4^BBL,-C. *|fefl^ici^^x> :»*r#*^<0* 

ft© jfjsscc-^M, »-csa^-r ^ . ic^^itc fff ^ X > i^^nsai 

[ 0 0 0 6 ] 0 1 1*. *«§B©^-©*Jte«ccfff^x > 
ElffitC^-Tct^iC, *«llSgtt, x>;>>:()'^6x>t^V 
t'SA^^k, S*t--Sx>ti>ttflfe«:^-5fei&©g(l(V<7 

MAC, Xi*-?-;'7^*m'fcf?E:g5I66nt7 Y - 

9 - K*il2li*tT ^ J: tci^iiS^ nriij 9 , mgax > y > 

* i^ttc , iFHAiaaec a ^ ^ ^ - * ©ms 
ffls*fe*iiL. miaiteaa{cs-5<i^ii4tit^. c<t)t* 

c4*soi«fetci/j:^,, sfc. iiaufcHJflBittatt. 

l^SSr-Sf J; b CCX >i>>ttflfe*«T!teilfi:5: X:^3 

m. B?iaSffa*t[MT-3»iL,t:*a-r^j:5{c&ift 

[0007] 02 It. •*^BJ©|B-©|?lfe«tc:f**x:^ 

i . X > Mifefe^^-^-iaffls^rts^ L- . i^ijfiatcs 
< i?ffi^^^^. s , ?g*-r ^ X > > ttfife* ft fc 

iit>©9!l<'pM'^ ^ - i?©lftfpatcM-ri1«iEfi*iSf5-*'^ 



C4) 

5 

CMAC. Xlt^'-'::^^«:m'fti^S"I6fe'Jt7 

X > > t±fife€: .^f ifijSStcS-^ < ^ffiAifeaatC ^tt 
■; V ^ - ©}SI^SCC**-r ^WiES 5:*«>-&ift(C , 

ca)i?i5*^flijaci:i:f^.j:^cc*4^. i^JKES-cfiia 

feftS*ffiiE^ 5 C i cc <t; 9 > ftiS<3DSl, ^ x :^ i;' >*lJai 
SfbSflc L &I5^4<D J: t ^MiJII ^^iT^r 4 i *i 

[0008] -Xt-c. 113 1 6 ccM-TSt-^-c, *»^|oc 
IS ^, X > i> >aHlij1)*5?^ ^x > t> >(DS JSlrt^lJiaitC iSffi o 
fcWcot,^r5H?flf -So 031*, xi^i>> 1 i^S^CC 

{Six^i^^wj^s^i^tT-r^Wiaiftai oicQMi^ 30 

1 5 Jfcy'atig^#tll#l3 1 6 iy^t^m^ni>l%ipk<r>u 
SKMf ^^fiiiB 1 1 sy'ifa«?ft<DSig{cK-r^i^^R t 2 40 

i . XT J- >J - + 6 tClftO 6nfcSR.miSg1#*Il^ 13 1 7 

;»^6f§e^n^«i,svjai^tci?a-r^fiS«R 1 3 i . (Ka^s^® 
(i:gc*e>nfcsft»wiifflii«:i*igi*i2i 7' 3*»6»e.n 

K 1 &:fy>f^mhn^iz^^!^ri>imp 2 a^j-t 



!t$pa^ 10- 1 8443 1 
6 

[ 0 0 0 9 ] (»^a 1 oa>F*3^fiB£ccot,^r > ur 
ic. Maiia 1 0<i>rt2Bmi!iS(;i:':>i'-cii4--iii 1 

f ^S*fiJff*iJilt1)g|l2 0 i. X>i^>©jite1^ 

ttE pimsM^^mr^smm 0 c«im:^^-&s@^tt 

*iJt{iig|i3 0 i . piJxt*, .sm""#^<c»ct-5cc:«i,fa?£hJU 

wsa^mrMm^ 2 0 k Kt> -c . i*t4'S3*^s 9 <^> 

ijle€^li{'^Klj31l^2 0 <t»gSjri$(^1f £<r#ai!5 0 <ta>^ 
♦Jjft^^lf^Wfft^e.Ot. J' ^'^i^ft^tliJ^lgl 3A^ 

n5:*ajL,T. s$uiaiSBtcm>3-r^>x>5^>@$a»wtij 

^7 Oiilt^-Ct'S. 
[001 0 1 (S*fei'RM9llgP2 OtcrJl^f) 
*ij0iig&2 0 It. 3>ji.^iSfi^tt. x^y^mfeia 
m^ 11 . ;^si.Efi^ p 2 . ^vlt!^^mE^ t 3 Kin a 

M f =£^€t/-CJ±i>3-r ■5>. 135 Jt, 04CCteW-BSis:ft 
' fF»liBia!2 0 0|*lSCt8)?S5:^-r 7'P i^Hlr*)*-. -'El 5 

<Z)^m(0^fil?:*rJtftUfti^5l,^li*rJl'2 1 . *«t4 
fPSiMta52 4?:ii?lTteD. figa^a.^)B*9-;P2 

1. fefet4.^s*7^ju2 2. ^vim^Mismmn^2 2ic 

[0 0 1 1 ] <^S.,^J^*?;L.2 Kr-cJt-T) wiia^Si, 
,%IB*r;U2 1 4*. mc*. ^5I.S?:XD j. l-^PMiSR 

fc. Biiga©st.sE^i(/sa$.ms, x>i>>i5i^tj. ^tx 
ic. (5§a«*fg^^4-wiaBftsi«ffiRci'x>y viifeii* 



[0012] < JS!!t4.^JS* 5^Jl' 2 2 ti: •^'t^T ) iSfiM.^J^ 
i^N©^,|feB^JESft'§: JL > ^^miMm^ n > ;^ o y h 

it. CMAC-C4>J:iO •C^^Jl'ftT.Si^tii:. mSa»S 

\m^<D^m: i: < . 7 T i^- :^ ^ - 7 JHel JSffl-c 4> . 
itc CMACT'«>J:t,^) •C*rJHtL. dtl^iirj: 

fii: 6tt7E)^f4«iS4SF v^rJf?*^ J: -^irif^S 

B^»JS8ISE p iOsSHi'hS < J;^#S* tt^ J: 
[0013] < m-^mmSi^MBZ 3 E^tXS^tSfES?^ 

fltgp2 4 tcoc'-c) gasajf^*iJi»si*5fa!2ot*. usa 

EvttcS-^'-C^ Bfe^mEpiJt^^tfcEvi 



C5) 10-18443 1 

[0014] ( su^t&itmm^ 3 0 tc-^t ^ -c > a#3& 

10 Bg^mEp*ft*L,-c. s*ftft»jiaia52 0{ca3>3 
met*. ia4tctei**e^^fithb*ijaa!3oc»i*3 

5153 2. lS:«bit^«i^*S|i3 3 . tb|5g|i3 4. t*iES# 
aigP3 5, A[Ii*i4J«ifiiEaf**a53 6 . ^D jh^UPBS 

feO. Sifeag!Smjfc*g|i3 1 r-x>t^>0[>jl*a:*:« 

nuj+fl>&«!:}igp3 2-3 8-c-, llS'J^tat5^J^ss^^:>Hc; 

Bg»SEp fSO&WiEeic^-^Jci'CBfeMiitlieE 

[0015] ( s*a^*«tt9i*6P3 1 tc-TM,»-c ) m 
*g g^mfAiESB 3 1 «* . ;^ D h ->na^ d . X > t> 

ekSiSJS(cm-r«»s*ss*iiiaifiE p f «:jis:^-rs^ 
[0016] iw^^t^.^^. ^mim&mu. It 

\t. i'5'>i'ft^tlj*i8: i 3A>«sfi^*Ti^x>i>i^i*4 

J';l'StC, A>illitJS«)^te)fia ( a c c_a V e ) 5:* 

i<r>m<oWm!lL < a c c ) i l^tt3iS**^fg { a 
c c_a V e ) i:<i>mfi>n*t&4:^1iait!im^ < f 
1 > iU. ^^ftiOm^Sftii ( f 1 ) ^rfitftSfWtii 
(put) iL'-C-X'ttCSBSSftnflfr-S, ^UX. ±MO 

50 {put) 4iiiiaaaii/-cai>3-r4, ^as^^g 



9 

^rA^bOr, -em^lHlte^tlKDSiF^fli ( I 1 m) Srjt! 
^j-r*. tt9SSf3 4T'tt. H5iaet5^Sft1*{UlS3 234*6 

SC3 3A^6if^.n^sg:fti*'gfffl (I i m) i'SrtLlzb. 

(1 im) J:0:A:ai,'m^{J:t*, x::/i>> KDHlliAi^ 
^L.-ct,-nft^i*«iitirbr. ■eoiEtchtpijL'-cBli^tt 

iSa <pn t ) «iS:*bl^fF«i (I I m) JrO/hSt'^S-^ 
ta*. i<?>iei*c<is:S*or(,'-5iW8(rL'T. 

i*tbsii3 2 > ^gftitSisyiTESca 3 . tt?23C3 4 . 

ttEa#aja53 5 (tX&fflt-j*©^ n - ^ *• - h -Cni 

i ^ i i > > © iPil5^>iS5E L r te e. T X > i> > Si f$ jt o 

^^K, s*i^amE p f ^liiiEL-csii^mE 

p * 'J -5 ^ ccr -S c i cc J: D . m 9 tc^-r J: ^{c . fi* 
**tl:<©.*SiJiS E y Al *J ) , i > i> > 1 ® 0*5*^ 

T'S^i-'^^i'iEiJSPtt. ±iaofc*rtg€>iHitsSgj.i&7 

< - K^v 5' OTrS*iWiaifiM f iffljEL-Ja^i^** 

itc J;*j . flb©:? y i) ^lcmn< *i|{JlHctt--iTltt.littA4 

j:<. e»s:ftect*ns-ca*j:^ci:tf^»<p-cx 

[0017] («iIl«yii*MiEfi^«S|l3 6 cc-:>(,>-C) Up 
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10 

n6 ^tfSf -sa^e^^ijisiia e p f ^-r ^> 

' tsft^-Cl-^OD-C, B^.^lSH:Ep*5iJ y g^tc^^-:.rx 
.aSEp f ■5:1*Eir^jl)Dil|taB#JSiEfiiAs*tU:b-r^ 

[0018] < iij]D}ffIESiS#Si;3 6 KCnl^xt mM 

. 0 . Jia 3 h Jl-ffli^(«^}f|SiS»^3 7 *ifeii6n-£?lKi 
<D::^n yV Jl-rjAlSfft^iSd ct/d t A>'b-e<DB#cr)i5lia)it 
mim-^mt^P & 1 ^:*!!^, Cfi>JSiiiK:^JI:f)a(t* 
P s 1 i , jtStfitE>3l*Jl3**2 1 4 - Y^^ -^i^S 

20 n«t<Di^(DiiFg©*»!W5:»!S:fk^p i titmv, c 

(?>S*wh $ < /3: * J: ^ OCH? leiJO^ji^tliEfl A s icM-f 

$<b^p 1 i>i^mmmmi3mtm0 $ i 
icit. x>t^> l3!^sjlt5^(^)*ii{)^^lIlj4^:^T'5•c^<'^f^,- 
•S. C<DiallD^£ilA$a(». |jiatt]il|iii^B$i$i£gA s 

fiRt ^ - ^^@?s.^^^^*. iiJiiWEfgA « a ^mn s 

n/<:ttl«jiB#j«iEil A s ?: - J? i. O T . -e «)B*» 

r. 131 1 tcJRi-jr-^oc. ^^n > h^i^gfli^tcji^L-c^Ri 

ttK^iC. ±iebfcJ:^KftlflyiB#^EfSAs?:iilin»- 
iEfiiA s a V$ ^icmJELXB^UmE p 'J •/ 

lai 1 tc^-Tir-^tc. x>y>©ft)ji/S(i*^#f4«r 

«iWaK w itm ?>nir . ;*cB#«i?©fi!s<Dij»ff ^ •c 7 ^ - 

50 #-CtJ:<. *A:, C:n65:raB#KWIiBlcr4><t(r»<, « 



u 

[0019] < 4¥mm^mimnm^4 o ic-^i.^x ) 
mnHOicr>*,iXimr-i>. 111124*. $mM»mmi'^ 

[0020] < m^mmtm^i^sik^isA 1 k-;*!^, 

[002 1 ] < h >U i'^ft^g^ieSM 2 . bA'f^ 
tt;^iSflt3C4 3 , lt38i3C4 4 . Sy'J«iE«i»ajgP4 5 tc 

> t> Visiters* A;'3 u . c n ^kOiSlfitc 

•.*ll^f? 1 4 *>6IUi^<?>jKJ^E>3?S:ft$ P 1 i - Km- 

f^imYi ttSSSM 4 n*. BiHVA' J'Sft 

JilliE^fUSE4 5CCfl3;»3-r4.. }iliiEfgf5aia54 Srit. 
tt;^5S|J4 4 3»^><i5H;S«ite^K:Sr*t^'C?as<i> V * i-Sfk 

^^RW«S34lftfE5Ma f «:1iiE-rS|*ffilAin?:f5tfJ 

mm&M a i L-T:#W«9i'imff»J«l1)gC4 0 i)'6tii^ 
C<J>m. S*^MS)*|i§mfEa9i*^4 1 «r^8 



(7) , - I^Ba^ 1 0- 1 8443 1 

fflPa«fiefe*6|l4 1 ^leBRT-S^ r 

P^i^g-Sr^TF-^CilCJrD. ^Sifet*. li 1 4{C^i^-r J: 

^^P)W«SS*ftf'fcS^^a54 1 ti. Ell 2CClESHT'*-r 
J: ^ iC. »iE,«iJfajSC4 5 •ClS'E^nim^r^Sm 

. [ 0 0 2 2 ] ( tHSil^m%MmU 5 0 iC-:>t, ^ T) :.XlC , 
mi 54r#»BL.-C. lil4ii:4iJt'^^»&g6Bi^i'p*IJjJllgf5 0 
tCo^i-cift^T^.. igi5«, »&fbBt«ff*lfiil»gp5 0<J[) 

. ?aij|B*S2|ttig{'ps^«gf 5 1 «*. ^ka 1 1 . 

{St3, :^a,Ep2. I- juaga, SCXi>i<> 

lalli^bf n .^rA:^ S&ftWS*l»{'pSM s f -5 
7 jHpl8aiH^>»e»J?55-5 (01 4 MS) , C©^^- 

><';^i't>. x>^> l;0W«'CA^5!>^5Sr-<^>ll#raT I- 

ti:j;pjft«>^. S#.«^«iiBrfliatSa5 3(cj*^^atJx>v 
>*s>S«iioi&a!)**rc>«Jg&ii#iBTp. «At*. If* 

»tilgf5 5r-4*. B5ia.*l«S©B#iaTr*^B^B#PaTptc 
A^iJ^-^tdS^gJlWSiE&f'EeMs f<©WiEitAii*^ttlj 
CTl±l;^-r^, Hl^. mtSr, x>i>>3!>iA>A^*STtC 

iciA. i^*4'gHaAi^<'1i:-SJ:^ccfSgftB#S*t«ffSM' 
T r (*> X>i^><D»&«jjifett!«catfi-»^x:^':»ttfife 

*ittJgwci:^-ri^iiit:'*)i®-c, ^^y-ynmimvm 
50 ^$nfctgtlrMSis:l%f¥aiA«^5 1 Ai. iil^r«<9B» 



13 

^Utcikm^&immfSM s 4:$mr-'i'i. o-c^s* 

^. Si, J&S!lB^t«ffSftf5Sli5 0 ti. H 1 5 ic\m^V 
iT^-rJ;^tc. ffi[Eii[#Jtig|J5 4T:ii6n-l>»iSlR*^Mti& 

[00231 (lJJJeaS60iC-^t,--C) l?]lfeSl56 0t*, ± 

[0024] ( w\<f>i&mnvzr>t,^x} ixumhtc-*im 

5 6 iC : :^ - 7 ^HhI JB«3a W T i> - - ^ — ? ^l-BK 

fflcDf-^t* *J cc C M A C ^fflt^r 4> i (, * A; 

3S#£P*<DJ:^^j:4*8Ditatettj«CC*..2,«tC4,, xl^i>> 
^rWJp-r ^SJf'F^ v ^ j< - a? t U-CjfeSMi'gSi^a 9 (D^m 
S. EPfe. **MPSS*e«:WCt-^Ai. x>t^>5:$IJiai 

L/cSlatt<'P':^^-^'t*iil^li*IJff1ILT4>J:< . *fc 

'prj. < i ^,-|iiSl<^>«»fp>'^^ j« - *l^*Ci:WiiL't:«> 
ti:. . Sttf'pM*^ s*-^ cc*t-r6«&at*it?'JWtii»lB;>:iT-? 
[0 02 5] 



C«) 1$lfW 10-1 8443 1 

14 

[ mm^^- ) u±.im 1/ fc*ife^i©iB*3f 1 fft^ X 

ccj:9. S»iai*}iisnfci|aflS(cS-:J(,»-cx>i»t±fife 

«»affcti: <J>*tlt.r' * -S J; ^ tc Jlr S t !,» -5 

■S, t it; *«P<J[>I#*« 9 cci^^x>i>>$ijjji):j^^(;c 
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